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Introduction

At the S-th meeting of the NEANSC working party on Interna-
icnal Evaluation Cooperation {(IEC), held at Blx~en-Provence,
rance 16~th and 17-th Jume 18383, new subgroup activities have
2eTL P”“abl shed, one of which is bubgzoup ¢2 on NUCLEAR MODEL
VALIDATION (NMV} {(Monitor: . Dunford, subseqguently replaced by P
Obliozinsky; Ccordinator: . Reffo}.

According to the intentions of the Iternational Evaluation
Working Party [ as cutlined in the document u*,NS”/WPEC§9?}2
IEC~-80 ], subgroup 12, will:
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X FE
coordinate the collection of nuclsar moedels,

* k¥
indicate the range of applicabillity of sach,

¥ X A
produce a well-tested transportable system of computer pro-
grams to be used by the nuclear data community,

% % &
dorument alil the mentioned activities,

XrHE
cooparate closely with the IAEA coordinated development of a
data pkase of nuclear model parameters.




1. NEEIL FOR NUCLEBAR  MODEL VALIDATION AND INTERNATIONAL
COOPERATION FRAMEWCRK.

1.1 Hystorical background and the present situabtion.

Low  and  intermediate energy nuclear physics has becoms &
mature science and is well orisnted for applications. Seoientific
developments in the field of both pure and applied physics are
demanding nuclear data of Mmgney and higher guality in an increa-
aing range of masses, of rsaction-types and of e“wzq1ea.

In the past, the bulk of nuclear data nesded for tpchnolﬁqi-

al applications was mnainly provided by experimental wmeasurement
pzoqramme With increasing computer capabilities and ava*laglmxw
ty, th @or@*zrd develcopments of nuclesar physics have hesn greatly
farilitated so that we start having available nuclear models and
codes, aw well as nuclear modelling methodologies, allowing the

Nt
producticn of reliable nuclear data at a cost uncomparably lowsr
than measurgments.

The trend of declining funding for low and intermediate
eneyrgy nuclesr physics has particularly affected neasurements
activities, and there does nobt seem Lo be any prospect of change
in the forseeahle future. It will never be posgible, however, to
rely complete;y, gsolely, on theoretical model predicticons, this
ia why one has to strongly SUpPpoTL some experimental activities.
Bven a f2w measuremente, in fact, could ke sufficient to be:~
chmark medel assumpilons, by comparison of model predictions with
measurenments performed in particularly critical cases, suitably
zelected.

In such & scsnario one has to develop the capability to
respond to the nuclear data demand, to a large extsnt, by use of
thecretical and computational tools.

1.2. Necessity for a strong international cooperative affort.
( Actually nuclear models and codes have been developed, which
frequently rely on differsnt physics, 50 that we are now Ffaced

ith  the necessibty of clarvifications. nese may be achieved by
means of a critical analysis and intercomparison of model results
and particulariy of wmodel assumptions, as well as of the way they
are uszed and coded. :

This is a very neceassary and important task which demands a
strong international cooperative effort as addressed by the IEC
working party. : ,

Indeed such an activity has already been initiated by means
of  extensive cade *nterccmo*“xqcn which will be 3 very useful
starting point for the NMV act v1,¢es. :

.2, The link to the IAFA coordinated development of a REFBRENCE
INPUT PARAMETER LIBRARY for nuclear data svaluation.

32
{

The number of nuclear reaction channels open incrsases veary
rapidly with projectils energy, leading to the excitation of tens
or even hundreds or residusl nuclei. The tremendous effort nseded
for input preparation makes the svaluator community appreciate
the tyong necessity of having available, through direct code
acce“~, reliable standard parametey libraries. '
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The Nucleay Data Ssgtion of the

. - ; th
importance oL Lhl (o inate
Research Programue the organization of a Reference
Ingut Parameter Library {(RI » for muclear model coodes. Accordin-
gly, actions will ist of 7 groups of major input

parameters.

atomic massegs and related data,

discrete level schemes, -

average neulron resonance paraneters,
optical model parameters,

level dengities {toetal, partial, fission}
mma~ray gtrength functions,

sgion bharriers.

o

)
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Parameters 1,2,3 arse model indspendent, whereas paraneters
4, &, 8, 7 are model dependent. In order to be able to decide
which wmodel parameters to be compliled, assessments achiesvable
through critical intexcomparisons of the physics underlying the
different models must be made. This makes the two efforts being
started by the NEANST of CECD and by the NDS of IAEA, respecti-
vely, wvery much complementary, strictly interdependent, and
mutually supportive. Therefore it will be one of the tasks of the
£12 on NMV to provide thesorvetical support to the IAEA CRP on  the

RIPL.

{ad

2. NUCLEAR MODEL VALIDATION: EFFORT AND ORGANIZATION

2.1. The task.

The period of time in which 812 is foreseaen to be active has
been indicated as 3 years. It is impossible to imagine perfcrming
all the work in the phyvsics invelved up to a few hundred MeV in
3 years time period. This peried oan ke sufficient, however, to
cast some light on the status of the art of all what wmay be
nzeded  in nuclear data evaluation in the energy range up Lo 200~
300 MeV.

sccording to the indications of the NBEANSC IEC, the MMV
should consider a3ll reaction mechanisms taking place below about
one hundred MeV incident energy. One may suggsst the pion pro-
duction threshold as a more proper dividing line, in view of the
implications of slementary particle production, a vcomplication
which reguires different theoretical treatment. The energy domain
so defined, typically involves reactions induced by light projec-

tiles. :

in terms of nuclear nmodel approaches and theories currently
usad, the following scheme has been adopted:

ot




SCHEMATIC REPRESENTATION OF CURRENTLY USED APPROACHES

SHELL MODEL & IBA
DISCRETE LEVELS REGICON| HARTREE-FOCH
REA
BCS
NUCLEAR STRUCTURE * TOTAL LVL DNST|FERMI GAS

SHELL MDL
CONTINUUM REGION

FARTIAL LWL, DN
SH.MDL.BCg

LOCAL
SFHERICAL
NON LOCAL

OPFT. MDL & DIR. REACT,
' COUPLED CH.
DWBA

~MATRIX and R-MATRIX-SHELL MDL AFPP. T0 LOW MASSES

THERMAL & RESONANCE REGICON

HAUSER-FESHBACH
COMPOUNRD NUCLEUS
EVAPORATIVE MDL

EXCITON MCODEL
HYBRID MODEL

FKY :

NUCLEAR REACTIONS |PREBQUILIBRIUM WEIDENMULLER ET AL,
TAMURA ET AL,

HEALEA MODEL

DYNAMIC FPISSICON
FISSION MCDELS MADIAND MODREL
SEELIGZR MODEL

GIANT RESONBNCE
G-ABSORPTION
QUASI~-DEUTERON

GAMMA-RAY REACT. ‘ COMPOUND NUCLEUS
DIRECT
G-PRODUCTION | CCLLECTIVE
PREEQUILIBRIUM
BREMETRAHLUNG
QUAST -DEUTERON
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2.2 The work organization.

Due to a conplete lagx of economical support the cooperation
mugt  take place wostly via e-wail, and thig is additional gogd
o .. J
reason spiit 12 into as small groups as possible.
i L oreaes

casion pf .Eo meetlnqg o

k

o

nary or i Pfﬁl”ClD;iz ry
c

&

&, They wall be good occasiong for chﬁoli
sciplinary aspects of links among different pieces 0‘ p1y$‘c
such occasions open problems will be raised and discussed.

Frow the schematic representation of table 1 one En
identify at  least 8  different groups of specialists. ﬁa

specialiste on basic theory and on evaluation which have accepte
to participata into the MMV activities are gro uped here balow, as
agreed. & reference person (underlined) has been indicated for
each group.

\

I. WORKING GROUP ON NUCLEAR STRUCTURE

~
<

GRIMES {Chio University) USa

ifj

. HERMAN {guest at ENEA] Italy
. BATO {PTCPK} JAPAN

NAKATIMA {(TABERI
VENTURA {ENEA} Italy
V. IGRATYUK (IFPE} Russia
ST Z0NGLI {CNDC) uulna
oY, FU {ORNL} Us2

G. ROHR (CENM}'gw*g um

Py

pelcC R IS

I, WORKING GRCUF ON OPFTICAL MODEL AND DIRRCT REACTIONS

. A

PIETRICH (LLNL} UgA

M. MATORA {KYUSHU UK.} JAPAN

K. ISHIBASHI {KYUSHU UN.)} JAPAN

Y. WATANABE (KYUSHU ©TN. } JAPaN
P, G. YOUNG {LANL) USA

V. FROWNYAEVY {IPFE} Russia
B, STROHMAIER {IRK} ausiris
V., AVRIGRAND {IPNE} Rumanisa
D. MADLAND {LANL} Usa

0. BERSILLON {CEA} France

IIT. WORKING GROUP ON R-MATRIX AND R-MATRIX-SHELL MODEL ARPROACH
FOR PARTICLE REACTIONS IN LIGHT RELEMENTS.

N

HALE ALANL)
D. RESLER {LLNL) USa

K. BEHIBATA {(JABRI} Japan
N. LARSON {ORWL) Usa-

IV, THERMAL AND RESONANCE REGICN

¥F. FROZHKNER {KF
H. DERRIEN France
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V. WORKING  GROUP ON COMPOUND NUCLEUS AND PREEQUILIBRIUM KEACTION
MECHANTEMS.,

M. B. CHADWICK (LLNL) USA

P. YOUNG {LANL) UsA

M. BLANK {LINL) Usa

o, Y., Fi {ORNL) USA

SHANG JINGSHANG (CNDCY China

3. CHIBRA {JBERTI} Jagan

Y. N. SHUBIN {IPPE} Russzia

H. WOLTER {(Munchen Universitaet)

¥RG

HERMAN {guest at ENEA} Italy
DIETRICH {LLNL} Usa

J . KONIKNG {ECN} HOLLAND

KALES {UNIVERSITARET DRESDEN)

ooy R

FRG
WATANABE {(Kyushiu Univ.} Japan

MARCINKOWSKI (INKR} Poland
STROHMAIER {IRK} AUSTRIA

[xe g

VI. WORKING GROUP ON PISSION MODELS
D. MADLAND (LANL) USA

T. CHSAWA {KINKI UN.} JAPAN
WANG SHU NUAN {CNDC}) China

VII. WORKING GROUP ON REACTION MECHANISME INVOLVING GAMMA RAYS

M. HERMAN , {guest at ENEA] Italy
F. DIETRICH ‘LJzﬂa Usa
M. IGASHIRA {TORYO INST. OF

TECHN.} JA .

H. KITAZAWA {TURYD INST. oF
TECHN.)} JA

E. BETAEK

J. KOPECKY {(BON) Holland

M. UHL {IRK} Austriz

VIII., WORKING GROUP ON NUCLEAR MODBL INTERCOMPARISON
M. BLANN {LLNL} USA

P. WAGEL {NEA} QCDE

P. G. YQUNG ’LﬂVL} Usa

M, B. CHADWICK LLNL} USA

F. FABBRI (ENEA} Italy

M. HERMABN {guest at ENEA} Italy
¢. Y. FU {ORNL} USA

H. ¥XALKA {(UNIV. DRESDEN} FRE

S. CHIRA {(JAERI} Japan
T. PUEAHORI {(JABRI} JAPAN
M. UHL {IRK} BAustria
J.oA. KONING {BCN} Holland

Y. N. SHURIN {IPPE) RUSSIA




B. STROHMAIER
Y. M. MASLOV
H. DERRIEN

3. CODES RECOMMENDED FOR CONSIDERATICON .
P2y l;s of codes has been suggessted to conasideration by thé
participants to the 1-s8t KMV meeting.
1. ALICE (BLANN] Documented
2. CGNASH (YOUNG) Documented
3. OGRASH-FEK {(YOUNG-CHADWICK) Documented
4. STAPREH2Z {(AVRIGEANU} Documented
5. ALICE F (FUKAHORI)
6. SINCROS 2 (FUKAHORI-CHIBA
7. CATHY (FUKAHORI} Documanted
8. ELIESE (PUKAHORI} Documanted
S. TNG {Fi) : Documant&d
1%. RHOTHERM (GRIMES) SHELL MODEL + STATISTICAL
C11. EDA (HALE) | GENERAL R-MATRIX, on Cray
12. ECIS 87 {PRONYAEV) Multichannel couéling
13. ECIS 234 (KONIKG-RAYNAL) Manual planned
14 . BXIFON (KALXKA) Documented
15. EXIFON C (KALKA)
16. CAPSIES {KONING)
17. GLTLTLT ({MADLAND} Pission spectrum, average multep-
Clicity, spectrum moment. NC DG~
CUMBNTATION. ’
18. RELOMP (MADLAND) OPTICAL MODEL MEDIUM ENERGY SOME
_DOCQMENTATIDN
18. SHOOP 8 {MADLAND} SHROEDINGER BO. OPETICAL  MODEL
' +RELATIVISTIC BRERGY, 2-ND ORDER
DIRAC, + STANDARD OPTICAL MODEL,
AS A PARTICULAR (CAZE
20. BEMPIRE {MﬁRCENLOWSKI} HAES@R~FESHBACH + HYBRID. Documen-
te2d.
21. EMPIRE (MARCINLOWSYXI) + MBC FKK. Documented.

I¥e)
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24, ANDRE' (MARTINLOWSRI) FERK-MSD . Will be documented.

23, MISDG (ROHR) Lavel Deneity Calculations.
24 . BTAPRE {UHL) COME, NUCL. +  PREEQD. EICITON

MODEL, DOCUMENTED

25, FKK-GNASH (WATANABE} .

26 . SCIEDW {(WATANABE) DWBA

27, UNF {(ZBNG JINGSHANG) EXCITON MDL, Documentsd.

28. FUNF (ZHANG JINGGHANG) FISEILE NUCLEY

29, CUNF (ZHANG JINGCSHANG) CHARGED PARTICLE INDUCED REJAC~
TIONS,

30. CGUNF (ZHANG JINGSHANG) GAMMA INDUCED REACTIONS.

AR BYSTEM

{(REFFO~FARBRI - HERMAN}

AMLETC level density analysis
ESTIMA resconance analysis

ARBO regetion lists and Q-values
EURIALOgamma branchings
CERBERChinary crogg sections
PENELOPEmultiple cascading emissions
NAUSICA as above + twD gas preeg
CIRCE generalizesd optical model
BOLG wvalence capture

TELEMACO inclusive spectra calots.
ULYSSES data processing.

33, PEGAS {(BETAX-UBLOZINSGKY)

34, GAMME (BONETTI-CHADWICK)

35. MAURINA (UHL)
36. GRAPE (GRUPPELAAR}

37. SAMMY (N. LARSON)} AR~MATRII~

38. S8CAT-Z {(BERSILLON) SPHERICAL OPTICAL MODEL
39, FLUKA {FBERRARI et a3il.} Dooumented, 1iMeV~-1000 SeV

4. OBJECTIVES AND MILESTCNES

The working groups are invited to produce survey-documants
with comments on the experience of the group members ahoub mo -
dels and tools they have produced and/or they have been using.
The existing literature can be ussed, only it has ¢ be recoriented
according to the needs and scope of 512 activity. These documents
will ke collected by the coordinator and important aspects will
be brought up and will constitute discussicon elements until com-
plete agresment is reached.
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Previous c¢ode inbtercom owed how the same code may

yvield user-dependent results. This :pv‘}@ w2 puts in  evidence
the necessity of special attention to the methodological aﬁpacrg
of ﬁu:l ear modelling. We ghould, therefore, like Lo promote any
afie:, to  have {in addition to code manuals) alsc  theory an&
nuclear modelling guidelines. The analyeis  of previous code
3“terccwpa:;scns will cffer usefuvl indications.about which tvpes
of interprstation ambigulties have given place to dif{e}én:

resuits. v

Q“r work will proceed accordingly, aiming to the following
MAIN OBJECTIVES AND MILESTONES:

- SURVEY oF THE DIFFERENT HNUCLEAR MODELS DEVELOPED
{RY END COF ’94}

This implies a thorough critical analysis and intercompari-
aon of the physics underlving the d‘ﬁfnrent approaches. To
this end the work done by A.J. Xoning will be helpful, s=e
document NEA/NSC/DOC{g2112.

We will have to indicate what are the advantages and draw-
backs of different mod»l approximations and toe give indica-
tions, as far as possible, of the reliability of results in
texrms of uncextainty fwgures.

We gshould provide guidance for the correct use of the model
recommended, and give comprehsnsive indications about mode

5
e 1
varaneters and inherent systematics.

CRITICAL INTERCOMPARISON OF MODEL CALCULATIONS AGRINET
BEXPERIMENT.
{RY THE END OF '95}.

Of necesaity this step has to include:

&) an assesgment of the degree of confidence axpected from
the various approchss Wﬁlbh wil‘ be considered.
P} a critical intercompariscn of the corresponding model

codes.

We will Dbe greatly nelped by the code intercomparisen
currently unde rway and coordinated by M., Blann and P
Nagel.

Similarly we will have to illustrate the advantagss and
the range »f validity of different codes considered for

pY

recommendation and release, along with user manuals.

¢y identification of critical experiments for theory tes-
ting and validation.

4}  identification of problems and gaps which may constitute
the starting point ¢f later efforts to be taken in the
frame of international couperation.



art  bto have {he 2-nd meseting ¢ giZ EMV  in  decembar
&,

B nia
19%4, by the time of the JEF-EFF meslin

~

¢

-

SHORT SUMMARY

++4+ WHAT WE HAVE DONE AT THE FIRSET =12 NMV MEEBTING I8

#  AGREE ON A WORK PROGCRAMME
¥ ACGREE ON THE ACTIONS:

WHO I5 DCING WHAT
# AGREE ON SOME MILESTONES

++4+4+ WHAT IS NBEDED I8:

++4++ ACTIONS

N2

Reffo:

Grimes:

A1l participants:

Madland:

211l participants:

#  QUTLINE QF BASIC PHYSICS

#  VALIDITY LIMITE

# SUCCESS AND FAILURES

# DIFFICULTIES

# RANGE OF APPLICABILITY IN E AND A

# I8 THERE ANY NE EE OF EXPERIMENTAL
BENCHMARKIN:

# DIFFEREBNCES TPOM OTHER APPROACHES

# PARAMETERS AND PARAMETER SYST.

# IF MORE APPROACHES ARE AVAILABLE
EELECT A FEW AND Spﬁ I¥Y TH
REASONS OF THE CHOI

# PROVIDE REFERENCES "'F DETATLS

# I8 THE APPROACH CODED

# I8 THE CODE AVAILABLE }

# IS THE CODE PROVIDED WITH MANUAL

# ABRE MUORE CODES AVAILABLE

¥ IS A CODE INTERCOMP. NEEDED

and out qu@stzonna;re on codes and models
v duly 15.

t‘j’m

Sunds

will consider level density effects on cross
szetions. '

write a note on the theory-approach of
interest, respectively, by the end of 19%4.

will include folding model-dispersive ap-~
proaches to obpical madel.

provide code manuals-documentation end of -24




